Introduction
Since the neutron diffraction studies by Postorino et al. [1] , considerable attention has been paid to the problem of whether hydrogen bonds (HB) exist in supercritical water. At this stage the existence of HB in the supercritical water seems to be accepted by many authors [2, 3, 4] .
However, this does not necessarily mean that the HB network survives in the supercritical water. Furthermore, it is not clear, for example, how the lifetime of HB changes with temperature and pressure. Studies of the dynamic properties may be useful to address these problems.
The dielectric relaxation is one of the most fundamental properties that characterize the dynamics of water. However, no measurements have been done for supercritical water up to now. Recently we have developed a microwave spectroscopy that can be applied to study the dielectric relaxation of various fluids at high temperatures and high pressures [5] . In this paper we report the first results for the dielectric relaxation in supercritical water and heavy water.
Experimental
The experimental apparatus is schematically shown in Fig. 1 . Pure water was introduced into a sample cell having the shape of coaxial cable in which platinum was used as the conducting material and quartz as the insulating material.
The sample cell was placed in an internally heated high pressure vessel pressurized by At gas. A vector network analyzer (Wiltron 37269A) having 2 ports, 1 and 2, was used both as a generator and a receiver of the microwave in the frequency range up to 40 GHz.
The device under test in our system was composed of the sample cell and two high pressure electrodes.
The former may be divided into three parts: a sample part and two quartz parts. We measured both the transmitted signals S21 and S12, and the reflected signals S11 and S22. Here Sij are the complex S- Fig 
